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CULTURE OF DERMATOPHYTES UPON STRATUM CORNEUM * 
ARTHUR G. KNIGHT, M.B. , M.R.C.P. 
ABSTRACT 
An in vitro method of culturing dermatophytic spores on stratum corneum alone is de-
scribed. The stratum corneum is stripped onto a translucent adhesive tape and fixed to a 
microscope slide. Spores are applied and the tape is incubated under controlled conditions. 
The technique has been made semiquantitative and applied to the study of a topical anti-
fungal agent. 
The usual method of investigating an anti-
fu ngal drug is an in vitro system in which the 
drug is added to an artificial medium . Since der-
matoph ytes have adapted to grow well in kera-
tinous material , it seemed logical to use stratum 
corneum as a culture medium. The aim of the 
current study was to use stratum corneum alone 
and investigate its fungicidal or fungistatic prop-
erties under various experimental conditions. 
MATERIALS AND METHODS 
Stratum corneum is stri pped off onto a piece of 
trans! ucent adhesive tape by a pplication directly to the 
skin. The tape is Steri-Drape® manufactured by 3M 
Company (St. Paul, Minnesota) and has an inert copoly-
mer as the adhesive. It is repeatedly applied, usually to 
the upper arm, until it is nonadhesive. The tape is then 
placed s tratum corneum surface uppermost, onto a mi -
croscope slide and fixed at each end by small pieces of 
the a dh esive tape. Sterile forceps are used and care is 
taken by the operator not to touch the adhesive s ide of 
the tape. The slide is then placed on a glass rod in a 
Pet ri di sh 10 x 1.5 em which is covered with a lid (Fig. 
ll and sterilized in ethylene oxide gas for 4 hours at 53" 
C at a pressure of 8 pounds per square inch. Forty -eight 
hours are allowed for the gas to clear. 8 cc of sterile 
water are run into the bottom of the dish and 5 Ill of a 
spore s u spension are applied to the center of the lape 
and spread with a sterile rod. The cover is replaced and 
the dish is stored at 30° C. Observations can be made at 
will by placing the dish under a lOx microscope objec-
tive which does not necessitate removal of the lid. The 
slide is removed from the dish for examination with 45x 
objective and there is then a risk of contamination by 
airborne spores. 
Grading of the Growth 
This experiment was done with Trichophy ton. men.tag-
rophytes, and under normal conditions germination of 
the microaleuriospores occurs in 24-48 hours. In three 
days there is a moderate degree of growth. In 10 days the 
inoculated area of tape is covered by long hyphae cross-
ing the scales of stratum corneum (Fig. 2) with dense 
masses of the dermatophyte on each scale. In some 
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cases small thalli develop within 10 days. Certa in anti -
fungal agents either prevent germination of the micro-
aleuriospores or cause the formation of smaller, stunted, 
and multiple-branched hyphae. Based on these observa-
tions a system of gra ding has been devised using a 10-
day incubation. 
Grade 0. No germination or production of short, fat 
hyphae which remain wi thin the scales of stratum cor-
neum (Fig. 3). 
Grade I . Production of hyphae which tend to branch 
mainly within the s tratum corneum but also cross bare 
a reas of tape to the nearby sca les (Fig. 4). 
Grode II. Very long, stra ight, hypha\ filaments which 
produce a netlike picture traversing numerous stratum 
corneum cells (Fig. 5). 
Grade III. A mass of long hyphae with the develop-
ment a lso of distinct thalli on the stratum corneum 
scales. 
Application of the M ethod to the Study of Topical 
Antifungal Agents 
Stratum corneum st rippings are taken from the upper 
arms of volunteers prior to the application of a drug. 
Four areas, 9 em x 5 em, a re marked out on the upper 
arms. The antifungal agent is applied to the ent ire a rea 
within each rectangle and left for 5 minutes. All four 
areas are then rinsed for 10 seconds in running water 
and dried . Strippings are taken from one area at each 
specified time in te rva l. 
RESULTS 
All results a re from experiments in which Tri-
chophyton mentagrophytes was the test organism. 
All slides were coded prior to being graded. The 
study was done in a "blind" fashion . 
No germination resulted after application of 
the microaleuriospores to the tape alone and none 
was observed in the absence of water in the 
bottom of the Petri dish. Table I shows the 
growth obtained after a 10-day incubation at 30° 
C using varying concentrations of microaleu-
riospores on normal stratum corneum. Using 6000 
or 600 microaleuriospores per tape strip one gen -
erally obtains a Grade II growth . With 60 micro-
aleuriospores there is a greater scatter in the de-
gree of growth. When a small number of spores is 
applied, the percentage that happens to rest on 
bare areas of tape and fails to germinate makes a 
greater difference. Table II gives the results of 
treatment with 1% haloprogin solution compared 
with normal pretreatment stratum corneum from 
a similar area of upper arm. Each column repre-
427 
428 THE JOURNAL OF INVES TIGATIVE DERMATOLOGY 
sents the sum of the gradings from six strippings 
(the maximum possible grading thus being 18). 
There is complete inhibition of dermatophyte 
growth in the stratum corneum stripped immedi-
ately after rinsing the treated area and allowing 
to dry. At 8 hours after application of t he anti-
fungal agent th ere is 50% inhibition of growth but 
after 24 hours most of t he antifunga l activity has 
been lost from the superficial stratum corneum. 
F IG. 1. Culture system. 
DISCUSSIO N 
Other techniques are avai lable for studying the 
microscopic features of a growing fungus. The 
slide culture [1] is a useful method for observing a 
dermatophyte growing on agar. Warm agar is 
poured onto a microscope slide, spores are ap-
plied to the surface, and a coverslip placed over 
the top. The slide culture is incubated at 30° C 
and the fungus may be visualized directly. 
A spore germination test [2] has been described 
for evaluation of antifunga l agents using dermato-
phytic organisms. Spores are incubated in tubes 
containing a medium of peptone and glucose with 
addition of various inorganic substances. Periodic 
counts of the germinated spores and total number 
of spores are made. Various concentrations of an 
antifungal agent are added to the tubes and the 
degree of inhibition of germination is noted. 
Counting of the spores is time consuming and 
clumping is a problem. 
A bioassay of griseofu lvin in the stratum cor-
neum has been described using the macroaleu-
riospores of Microsporum gypseum [3 ]. The assay 
depends upon the production of abnormal germ 
tubes in the presence of griseofulvin . The stratum 
corneum is stripped to glistening initially, the 
macroaleuriospores are applied, agar is run into a 
ring over the spores and kept in pos ition for 14- 16 
hours with a plain pad plastic strip bandage. The 
microculture is then removed and stained with 
FJG. 2. A normal hypha! fi lament traversing the stratum corneum scales. x 45. 
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FIG. 3. Grade 0-a short, swollen, stun ted hypha on haloprogin-treated stratum corneum after 10 days of incuba-
ion. x 45 . 
FIG. 4. Grade !-short hyphae only reaching nearby scales of stratum corneum after 10 days of incubation. x 10. 
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FIG. 5. Grade II-a mass of hyphae on stratum corneum scales after 10 days of incubation. x 10. 
TABLE I 
Varying concentrations of microaleuriospores on a tape 
culture for 10 days 
6000 spores/ 600 spores/ 60 spores/ 
5 1'1 5 1'1 5 1'1 
Grade 0 0 0 6 
Grade I 0 5 14 
Grade II 52 50 44 
Grade III 12 9 0 
TABLE II 
Effect of 1% haloprogin solution 
:c 
r 
15 
::: 10 
0 
0: 
tJ 
"' 0 
"' 
"' 0: 
tJ 
"' Cl ! Jalop r ngin 
Applicat ion 
I 
Immediate 8 Hr 2·1 Hr ·HI l!r 
TIME F'OLLOW JNG HALOPROGI N APPLICAT ION 
lactophenol cotton blue dye and the germ tubes 
are exa mined. Griseofulvin was detected at the 
base of t he stratum corneum within 48- 72 hours 
after ini tiation of therapy. 
Various methods a re ava ilable for t he visualiza -
tion of fungi in the horny layer of the skin using 
tapes and adhesives. Scotch® tape was used [4] to 
demonstrate t he presence of Malassezia furfur in 
scales removed from lesions of tinea versicolor 
and it has been possible to stain vinyl plast ic 
adhesive tapes [5] to visualize the cutaneous 
flora . Cyanoacrylate plastic adhes ive is more 
effective in removing several layers of horny cells. 
This adhesive was used to demonstrate intrafolli-
cular tinea versicolor [6]. The adhesive polymer-
izes from the liquid to the solid state when 
pressed into a t hin film. The reaction is catalyzed 
by minute amounts of water on the adhered sur-
faces . A thin film is pressed between the surface 
of t he skin and a glass slide and a llowed to po-
lymerize for one minute. On removal of the glass 
slide · a layer of horny cells and hairs remain ad-
herent to the slide. Attempts have been made to 
quantitate ringworm mycelium removed with the 
same material using a grid type of eyep iece grati-
cule [7]. 
The stratum corneum culture technique de-
scribed above uti lizes stratum corneum a lone as 
the culture medium. The development of t he 
fungus may be observed directly and the tech-
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n.ique is easy to perform and inexpensive. A 
1 Simple method of semiquantitation has been sug-
gested which gives consistent results . The pres-
ence of both topica l and systemic antifunga l 
agents may be directly assessed in the stratum 
corneum, thus more closely resembling the in 
vivo state. For t hese reasons the method has defi-
nite advantages over other methods of in vitro 
de rmatophyte investigative procedures. 
The author is grateful to Mrs. Carolyn Worth for 
technical ass istance. 
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